Microfluidic-based, live-cell analysis allows assessment of NK-cell migration in response to crosstalk with dendritic cells.
Migration and localization of NK cells into peripheral tissues are tightly regulated under normal and pathological conditions. The physiological importance of NK cell-DC crosstalk has been well documented. However, the ways in which DCs regulate the migratory properties of NK cells (such as chemotaxis, chemokinesis, chemo-repulsion) are not fully defined in vitro. Here, we employed a microfluidic platform to examine, at the single-cell level, C57BL/6 NK-cell migrations in a stable chemical gradient. We observed that soluble factors released by the immature and LPS-activated mature DCs induced a high level of chemotactic movement of IL-2-activated NK cells in vitro. We confirmed these findings in a standard trans-well migration assay, and identified CXCR3 as a key receptor on the NK cells that mediated the migration. More interestingly, we revealed a novel function of granulocyte macrophage colony-stimulating factor in repulsing NK-cell migrations. The future uses of such microfluidic device in the systematic evaluations of NK-cell migratory responses in NK cell-DC crosstalk will provide new insights into the development of DC-based NK-cell therapies against tumor and infections.